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(54) [^igoi&ii;] ^miimym^^zmmBmiunms: 



(57) [S*^;] 

I 

-X- • [Ri-N-Rj] " 
I 

R4 

r^ym-, Ri. R2. R3. ¥i^\mmmx'h^. ztii^^o 



(SDlnt-Cl." 
A 0 1 N 33/12 
A6 1F 13/15 
A 6 1 L 15/00 
C 0 8 F 8/44 
20/04 



(2) 
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R2 

I 

-X- • [Ri -N-R3 
I 

R4 

x-{±iS7f<effiiii (A) x^(r)r^^j-?~mf.z^-^ 

Ri — Ri t-hmiifl^ 2-:>sO**iffiStfe-^ LXmim 
mLX\'^Xi,J:\K Ri~R4 0 5^^^^< t €> loii^ 

[ft if<Il3 ] lS7j<ttfBli ( A ) tiK ffi4aT>'^ 

^^mmxh h If 1 ^ ^; a 2 tm<r>wm.7\<.m. 

[ if *II4 ] ^JMAti* (0.9 %JS-fl:^ h u A 
K7Kffl)3!c^^4it;m 4 MM*M^ ^ 2 X 1 0 - * - 0 . 8 

AStt^T- 1 0 ^f^U^hfz^k(rMW.^iiK 3 0 g / g 

\ if *ii 5 ] ifiRii 1 - 4 (7) V ■>-rn3&*iaii4cos:ffi'[4is 

[000 1 ] 

[%Bjio«-r-s.s'*] *^0efi, B^iRtttL Kffittfi^ii 

~thwmm^n^z-Mmts:^m'mAm\iiXxf^fL^m\^ 
fzmmi^u\zmth. 

[0002] 

[fi!*oi^fif] v^ymmmi. ^^mm.mi. f«*iL 

^■ybffl^K#. S»»a?fL mMMfMm. K 
[0 0 0 3] \.fzif->X. tsf*i?)®7f<ttetflg*^'JS, iftL 



(A) ;f)^^.^:l,tn;»M7]cSiJ„ 

[if«iM2 ] i^KtttMg ( A ) ^^mAmrv^-^ 



(1) 



[0004] vi}L(n:ihti^i^ . m^makxf^-^Mcom 
m-h. ^7mmtmmmM^cDM:fjizmtifzum(^tiim 
^mttLX^fz. mtz^^^A'^mAt^^'izmm 

itx\^i. ^^i^zmmm^commm^sh^mm-t^m 
iz. mmm^'cizj::^mm^m±'t^ sm:b^hhm.rLrz 
immm^^-tmymmmc^B^miimttix^^^. 
[00 0 5 ] ±mizm:\m^i:^m^-th:tjmt lx. 

BS5 7-2 58 1 3-^i^lg, #IH^5 9-1 79 1 14 

^'^m. mmms 9-18985 4^-&m) . 
is^mi:mymmmxa~f- ^ y^Lfzmm>!!) (mm 

BS5 6-3 1 4 2 5-^-^fg) . 

csykttisBi t yy "^^mmm^-^mm s 5fi>t fffmgs:^^ t 
ib-^Mmmm mmme o - 1 s s s 6 1 ^-^m) . 

4-1 70 5 8-^^18) , 

mm&^t-^mi-^^Lfzmymmmmm.^ ( mmw- 5 

-1 7 9 0 5 , mUZ^ cIti.^.«lgIRtt?45n"n 

[0006] 

-c^fflj3R!ft«±, m.m\t%&i^zmm-t^izit'2^^Lij 

SjS*^'*) -5 Jt „ $ ^> , ffiSMg t rzimmmm^ms, 
^-\t6fzi^iz^ ztii:>inmm^^^6mw^m7mmm 
izmm^-t&'j^^mt^hi>tK zcommizX'ox'i^^ti 

[00 07] -t^h-h . mymmmk-ii:^^^ h b 
-^mi . ^± tfzmmim^mm^m ixmrn^^w^i 
^m-t s ^ t ^ w« . ®7f<effi)ig*j 1 t/'-fe'^ 5 
^ b thiztmmmimz^^^-^^t:b^h. m^m'^mm 
izxh^mmcom^'^msk^miL. mmco^^^m± 
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[0008] vStt^SrPS7KttftfSMT-a— r 4 y^^'Lfzm 

[0009] mA\L^y^)v^—-^i^'^V)v-ny'm^n)v 

'jy^-^^ Lfzm^mm^mf^'^. h h \ 
wmt-^m^-^-M^-^fzm^'mmmm^\±. hhum. 

mm^m^'immm.^zm&:^^h d . '^^^L^ms^coT^ 

mm'^:^y'j^'mi/zM-t^tsim^mMtihi^c7m. r 

>'^— TS^M (Providentica rettgeri ) \zWth^ 

:ih\,z^hTy^-r(n%^^-^^\>z\tm\x-%-f. m 

^~th T r^Ttc j; -CScD P H *i'r 71-;^ U mzmt 
[0010] 

ii^zm?9-x. mL'M^aiiTfmmfMmzmfi. mzr 
y^:::^rm^mizfiLxm.fifznm^m'km^L.. 
m.^Lfz^mi<zi6\^xi^m.m.m'&cnm't)^^j:< . ®. Ji 



m . wm: E ^ mm- h a mx\m^ $ sfii. m.mm^v,\z 

■^W£^m'm.7\<mz-)\-^xmwm^^fzm^. 

{zimLfz. 

[0011] -tts:f>%if.Wmi. TIB [ 1 ] . [ 2 ] c7) 

^mimM^Mi^u [3] (^mm'mm.'&m^nxhh . 
[ 1 ] mm,zmm^ * l . mm<n'}^-t^ < 1 1 -n^-tfim. 

^m)- 2 X 1 0 - 0 . 8 m.m.%xh is^Kitissi 
(A) *^<^^sfiiatt®7j<M„ 

[ 2 ] ^tlil;fe^fi7K (0.9 h y i.7iQ§ 

tc^-r'g>lKiRMii"3 0 g/giil±£7)ii'^5:< t iffl 

mM'&mmoyy-ts:< t i^mmm^zmm^^h. 
m.Tmwjf^i^zmAma.mm.'^^ 2 x 1 o-^-o . s 

D^*MtcT y^-r«^a^ffia lt 2 mmmmLtz 
m<7ym\'^mmmmxm'MLtz±mmkif^m<'^±m^ 

AJS^^^T-i 0 9ifmi^PfLfztkiomiRM.t\ 3 0 g/g 
jii±T-^) Sit b^^tm^mmL 

[ 3 ] ±IB [ 1 ] [ 2 ] iMIBacoK«eBS7j<^'J 

[0012] 

^^x. t&ymmm (a) (i, mmAzmm^^t. ks^o 

h.^-^X. ®7j<ttttig (A) ii. ®7K'l4tfIi^*-f-|. 

<^i^mizx ^mm^mttmm^tifzmmxh^ . 
[0013] zc^MyKmnm ( a ) 45^0114 Mr 

t tXii. TlBfO-^xS: ( 1 ) X^^tL:hmtjmf(^fl. 



[xt^, x-{iiS7Kttfm (A) ^^^r^^j-^-mAz^-^ 

5 - 2 0 cOllMK^^t7j<S*T-S) S , ] 

[0014] -t^j:h^. tmymmm ( a) 43^0*.° 



)V!r^^>')VT-:^ym-coo- ^ xjuyt-^ymT-:^y 

ibtL^ L\^i,coii:fj;U^^^iy}l'T-::^yMRlfXfU 
Ri, Rg, R3. R4(±, im^m<7Mf^X\ MtL 

—20 c?)r /L-^/i^at-* h^h ^mt lw 
[0015] ®7j<'itttii (A) it. m4m.mmB.i'co^ 
*a>^)iaM2x 1 o-*-o. 8mA%t^^6mwx\ m 
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mMm.f-cn-^-MmzmM.Lx . 01^-2 x i o-*-o . s 
Ma%. *f4L<(si X 1 0-3-0. 4nA%. mz2 

X 1 0-3 — 0. lfiM%T-&S„ 

[0 0 16] m4mry'^:=~^2^U(7)mTi,±^\^m'0(D 
mx-hh. tmyH'mm (a) ^c^Ksttxti, 

[0017] tmymmm (a) it. ^yp-^'drv-zps^^ 

[0018] ( A ) (nm-m<i.m^mi(r>m^d)-t^n^^ 
*wst<, mui. %m. m%m., mm. yyfr 

1 mmlilTT fc 0 . Mtciif * L < {i 9 0 fiM%i^:]l± 
*i'0. 1—0. 9 mm, ^#tC9 5SS%ULh:^)^'0. 1 — 
0. 9mm-Ctb'5>. 

[0019] ( A ) O^feilrfttg* (0.9 ^fJWtS-ft,-^ h 

')^d^7mm) ^zn-fhmmmt. l<{±3 o g/ 

gliLh, mzmt. L<(i3 5—8 0 g/g, m\>Z4 0 — 
[0020] CK7Ke«li ( A ) JS. ^J;c{S\ fiJIItcKS 

4m.Ty'^-'^M.Uff:imt-thmmzii^%i^:.fi^^ Wl 

(A) a)mmW(k^m^^-thh. mm^zmm 
^^■thm.y\<.mm^ (a) m4m.Ty^-'^M.sm. 

'Ml (A) *i#^>tLS„ 

[002 1 ] ^<nKm\i. i b ) jffijiat- i>Kffir-^ 

(a) 4itOS«i0^1'-^<i:t l-:?t>0-'r~:t>'^c 
^-f--!., HP^, ( a) «r-^>-3()i, (b)<7)IS4SSr 



fc, iiacoMibtM^t'Lt 1 0 0%KJtE$-ii:l>tv^a* 
i*T1i5r< , ^Kmco ih) i}i$)6m^ (A) tcSff t 

Tv^Tt it^., ■t^sh-'b. m4m.ry^-'yj=^Ai':ty 
b LxM^mm.Lfz:\mbm4m.Ty^-^j^mm^^ 
'■\mtfm^Lx\^^xi,B:^\ t.fz. (a)(7ymmtK 

(a) t (b) kcTyKmtmmi^zmmmm^mA-r^z 
ti,x^^. 

[00 22] i®7ic'i4stBi ( A ) c^mm^zmmx^ i±m 

©tK'MI (a) ^LT(i, iMmAz^f^mc^MmiiJ::lf 

yttzitTfi-j^v-^mi^. ry^i-'yi.MXiiT^yi^ 
iztpm^tifzm&i^-th i^comrMi^zmm^ti. i®7j< 
'\mm ( a ) f^commco^m&i^. l< {±5 o-s 

OSfi%. ^t'6 0— 7 5iiM%-C*So 

^a^fl-rSP^7j<tttSBg ( a) t LTJi, 
iz:^)^:^^^^-;]^^. X)l-y^ymX, ^MX. VyMX 

MIS. ry^-'>AJigX(i:T5yJSt LTtffiJSiiJ'cS 
&fJJM(c^rt-|. i]K7KttSI!i-C-^55iiiJ'«Sfc J; t^'Mit^rS 

\m^iiK m4®r>'^-^A^®*^ (b) t<?)SlStc 

[00 23] Dl^KtttStHI ( a ) cr)^5i^Mi: LTJi. ^ 

J: t// 1 i± -e ^*-r ifi7]<;ttfitfli 

( a 1 ) . xiU^^ymmisXUytfzii^crti^i^^^ 
®7k'Mi (a2) , y>'ig*i3j;V'/'i;^c{±^c^iM^ 
*-rSK7K&1SIIi ( a 3 ) ^^-j^iW^^n. ZtLhcoM 

i^mimrcom ^ xh § . ts^/l-^j^'^ ^/t-xii i xf/^tz 

{S^tf0tS^^rt-'?.?K7j<ttffi|g ( a 1 ) c7)Mt LT(±, 

■ #-i;^^5 3-46 1 9 9-^, #^895 3-4 6 200 

^^{ikmrj:)^'<ztmco^yry-r9^)ivm. m) fts 

■#^835 4-3 0 7 1 0-f-. #IBBS5 6- 2 6 9 0 9 

• ^traBSB 5-1 334 1 3-^i^fR^tlCfeKc7)7Kf§?S 

mm-M/^. jaj±s^, «»*^^rt') 

• #^885 2-14 6 89-f-, #1^095 2 - 2 74 5 5 

mt.fz\t^mmi¥k c^nm-^^'ryim. 

■ ■^vy'^]yy-My\^^v4ym^M.-^wmm^. fy 

h . ±iaiS7jcffiMi ( a 1 ) (i 2 Mm±«ffl \^xh^ 



(5) 
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v^. tfz. ±im7mmm ( a i ) c^^?^*o«ffii£fg^ 

[0 0 24] x;L'7^y^Sfcit/y'S f^Ji-f-OJtSSr*' 

~thm.Mmm ( a 2 ) (DB=m\h lt{±, #ra^5 s 
-2 3 1 2^. mmme i-3 63 09^^-i;^fg^rftc 

r ^ y ( ii ) ^ t' ;^^'^(f htii,. i to J; -5 ^rtS^Kfi 
M#:coi^J L T (i . HIW;^ t ii^^^m f-zl-x 7 ^ >- 

^ y /L-Kx;P4^ai-f;t^. ( ^ ) T U 

bVl^^rf"] , (^^') T9'>)}VT^¥:X)Vy^ym [2 

-r^' !J;Pr5 K-2-;><f■;^To^^°>X;^7^ y^] 

[0 0 2 5] ^JymMH^lf/t.fzki^crMi^'thm. 
A^.'&mm ( a 3 ) cr^M^Wmt LXli. m)&cr)mm^^}T 

[0 0 2 6] ( a 1 ) — ( a 3 ) (^J-S-i^ifa LV^t^O 



•1i:S|gtcRiStt:^)iffi#iSfcV>3.i5T\ T^' 'J;l^K*3 j;tJ^• 
Thh, tiiii. %myY.Wm^ (a) ct30K^^4i|aL7^^ 

[00 27] fjiVTf-.^i^)Vmiii.tf/±fz\i.^<^-M^^ 
■thWiMfmm (a 1 ) tciJV-^T. v-;vs<?)4i 
Mm,t. ml^o^hH'^, Sf4 t<ii5 0— 8 0%, 
6 0 — 7 5%T-&-g.„ cS/KttfSfli ( a 1 ) ^MV^tL(S\ 

mmti^ 5 0 m.m.'&miimr ixK^ti^ 

[0028] Di^KtttstHi ( A ) commzmmx'^ siis 
mAmry^-^j^mmm ( b ) «Mt LTttria-M 



-Rj] -RsCO,- (3) 



[0029] 

I 

[Ri-N* 
I 

R4 

[#5^4'. Ri-R4i±*a*. Rj±mRr/\^^/i'mx 
m^mf^Lxi^xi>^\^\ ] 

[0030] ( b ) ffiji: ( 2 ) <^)it^mcr)m^it. 

mm(^imti-^j:<%m(^-m\mm (a) A^ff^^n^, - 

( 2 ) t.fzt<i ( 3 ) -c-*Sixl>-fl:-^a{±^Ji«i\ M 
«ife5-2 ocofigffiffir;p^;i^a^^^^< t €> 1 
h smr^y ( b l ) tmM'Jj:.:Xr-)U ( b 2 ) t^KJE 



[00 3 1 ] (hi) tLXI,±^l^i'^l''J:^i~JVTi 

7^TU;t/i/;'<^/l^T5 y. i^X^i^;L';><^;t/T5 y, 

5^'"y"Uy^:i:":^)iW'^ii^. ffS tV^t;iO{±M 
3Ra 5 - 2 0 coiilSKT;P^;L'« i 2 m^t § 3 sr 5 

fcJ;t/V7^>;k;'<-?-;kT5yT-*.&„ ( b 2 ) t LTii: 



(6) 
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[0032] m4mTy'e^^M.m.mu ( b ) cositef 

tCi3tt-l>3®T5> (b 1 ) tMffii^XXT-;!^ (b 2 ) 
t<?Ot;H:Wi:. ffl^l : (0.3-4.0 ). *f4L<<i: 

1: (0. 5—2. 5} vh'o . Km&mim^3 

1 5 0°C, Sf^L<(±5 0— 1 2 C^CThh. SW^Zi. 

[0033] tmymmm ( a ) &s5t^si^cop^7j<e 

ffifli ( a ) ^;m4MrVt-'^i.Mffil& ( b ) bCOim 

tt. (A) co4itolS4aaiRII^<?o-&*M>6^\ tfriatEH 
t ^: -g. j; 3 ^Jrb* t j; < . B W t eSKttt^ 
t aSttSg i: s; ^ y X J; -5 T a ^ ^-ft § iir-S. i t 
X'^h.mmia ) : (b ) SOirfc^Ji. ( a ) fticDK* 
t (b) COmmtTl : (3X1 0-6 — 0. 3) . 
t<{il : (1 X 1 0-*-0. 1 ) , ^(.^ztftLKii 
1: ( 3X 1 0-4 — 8X 1 0-2 ) T-^^So (b)(7)il^M 

j:b)t!^3 X 1 o-5*i«-c'(i, ^hu^mf^'^iotmmm'^ 

S L < . ( b ) «SSJt3&i 0 . 3 T-+^^^:K« 

[0034] SS^fl-^l.tR7Ktt®tjl ( a ) tm4ST 
- i^AKSS-fL-^ft ( b ) h ^ 7^<^o#^tTT■•RJE§ 

"txtmymmm (a) ^#-s.stcfl:#:e<j^:^ffi^ lt 
{i. mm. TIE (1 ) - ( 4 ) (rjjfmi^mf^ti. 

( 1 ) fcit/ (4 ) LV-i. 

( 1 ) PK7J<'I41SII§ ( a ) cDmMzm4mTy^=^^M.m 

fflit^r7j*<7)aa5ff^t;ffi4 vt-'^Atg^ff^ijSts 
(b) ^vM$iLf^f*, umLx^maxif^m^^x-^ 
(b) ^-cwML. mmLx^mti^umM^'^xfm 

( 4 ) ( a ) ( b ) i07j<?§?g*®JR$-<i:T#7j<^^Vk^ 

[0 0 3 5] ( 1 ) — (4 ) cD:^a;tcjjt^Tffli^S7_Ko 
Mti;. iiS(a) 1 0 0«agPtC*^LT 1-5 0 OMS 
gE. L<(±5— 4 5 oeSglST-^)^,, 7i<fOMAn« 
Mai*vST-«i ( a ) k ( b ) tiOKjej&^+^Hcii^f-y: 
-r. 5 0 0«MgP*S;tSt, (a)t(b)^: 

[ 0 0 3 6 ] ±ie (1 ) - ( 4 ) CDljmzii\.^X . 
(a) t (b) t^?I-^^-g.l«e^^r^St^t^Tii^t 



{f ( a ) ^0??^*^; ( b ) coTmrniiR^^^umm^m 

( a ) <n^7ky>i'tfzlim.7i<.y)i^i/Z ( b ) ^mM-t^i: 
;K«60#LaiUM-^«, 7?S^fg^«. ^^7-3 yy^=T>y^' 
[00 37] (a) i: (b) fc5:MJ£§-li:'i>i^Jgt'ov> 

±IE ( 1 ) coi^mcni: 0 \,z. WM^^h'm.<r> {^)ffi 
«^*«c7)*i^{±. i L < i± 1 - 1 5 0 °C . #t 1 0 - 

I 3 0°CT-$>S„ 

±ia ( 2 ) - ( 4 ) WAcn^ 0 \z. 

(5, if4L<(i4 0— 1 5 0°C, #tC4 0— 1 3 0°Cf 

I I , 0 °ClilTTi±7f<(50<gEI?E)^'j|a^ "9 
U<=&<.-^. 1 5 0°C*a;t'St (b ) c^fflffitcj; 

[0038] immmwm [ 1 ] fs, iSi®7K'Mi 

(A) hmz^ m4®T>'^-'y'AS2r*-L5rV^fflS<^ 
B^7Keffi)jt ( A ' ) ^^-^-th t c7)T-* ^ T t J; < . m 

ii^-^z:Wi-^^f\.X\-^h^htmt~ \^VK ^fz^<r>%-^ 
iJiMttt^coii^fA^^.. ®l7KttttJii (A) . (A- ) 

<nmmm.^(r) ca) im-thmAmsmm.i-<n-^^m. 
* 2 X 1 0 - * mm.%a± t i-h&mij'^h o . ^ , 

iT^ L<(il X 1 0-3aS%Iil±, ^ttc2x 1 0-3MS 

[00 39] iS7ice®Hg ( A ' ) «^fea:ftJS7K(c*f-rs 
cSiRfg^^iif* Lv^iaHii. ®7ktttisg(A) hmmx-h 

fflg (A- ) (Dixm.mi}K mmzm^^Lfzmm^zmm^ 

*t-^i®7lctaitifii ( a ) 0 . ( a ) ^a^mt. LV^h 
(A' ) c^ff^^l^^SK, SK^^^Iic^KHK. iK7j<tttfII 

(A) hnmx'h^. 

[0040] ^wm^m [ 2 ] a, ^a^feiS/K 

(0.9 %i^-ft.-^ h U i^i.7icj§?S ) tc*t-r -g. ifiJKfi*^' 3 

0 g/giii±to^-^:< t 1 mc^^ymmm^hti:'o . 
^<^M^WMmm-tj:< 1 1 isfitwitcKs^wr 
®7KM [2] 'nis.^f^^izw.Amm.mm.f-^ 2. 
xio-*-o. s>wm.%^^^^zbimm.h^h. 

[004 1 ] *l6BH<7)Pa7j<S'J [ 2 ] a. Jt^'fb^>'-^Vl'a 
{sm^¥4 - 1 7 0 5 titK 



(7) 
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mT9mLfz^mmmii. wnm^mmm i tj^^o i 

[0042] ^^mmcom^m 121 co^ ajs^jt- 1 ob* 
munLtzmcommat. a^3 0g/giii±. sfst 

<{i;3 5— SOs/'s, #tc4 0 — 7 5 s/sT'S)S„ 

[ 0 0 4 3 ] ±K j; ^ ^j:m!&tm7mmBJ:x/im^m 

( 1 ) laiai3K7]<tt«lg (A) [^a:feJ^7RtcM-r^i3SK 

(2) (A) tmnmymmm (A' ) cot^-^xu-^^ 
[m4mmmM'fti^2 x 1 0-4^0 . 8mA%b^^i>M 

^tt. (A) (A' ) i^^m-^i^ymM-t^mm 

(3) (A) L±m:kUMzM^hmiR&t-3 0s/s 
(b) [HtriERi. R2, R3. R4'^*«SSr*-t-g>t> 

(4) (A) ^ (A' ) i: (b) tc^^-^r^I^tT^J 
4&mmM^i^2 X 1 0-*-0 . S«S%t^:^?ff^ 
J:b, (A). (A' (b){i:(2). {3)mkm 

[0044] [ 1 ] . [ 2 ] «±. -^COCS 

[0045] *^fMOPS7l<m [ 1 ] iii.U/±fz\± 
[ 2 ] ^#fflc?)i®iRtt^%ia(.:affl-rs >! 1 J; D . ®7K 

KiR'ltftn°nt;©7KSiJ [ 1 ] [ 2 ] ^ilffl 

-rs:^a^i: LTti. ®7M'J [ 1 ] J^^li [ 2 ] 

t^m:?\<~\^<^-^^^\zw^^ftfzm^mm^xiimf^ 
< . mtif. mmzMm^ttfz-'vi'y\ mmmimmh 
i, I ^iztii'^coU'^m^^ i:<^m&mkcom<^mizwLn.'t 
^°;^rfc j; y;-/ 1 fz ^mmmvtmi^ b-co^m 



[0046] ^mmm^m 1 1 ] i^iv/^itji 
^c^)imxom^mffa^:mm.-t^ t ^^^^ h . mm. 

51S3— 2 0 s/^x<Dm\iAxh "9 mMmhim^^m 

immVl--yi^yi'-'m^j:h:COi%-^, mW;0. 2-3g/ 

ffl-c-* s <, zL^vxt'nm.M&'^T-m^x-^ y¥^ -yi-L 

fzzy-h^tMzmm-th^^. a^i o— s o g/m^ 

[0047] 

[HM^j] iTf. mmimxv^itmmi>zj:y):^mmi:^ 
^izmm-t^*K :^?%mi±zti^i,zm^^titf:^\ im 
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^ NOTICES ^ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2/^^^^ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An antibacterial water absorption agent in which has an acid radical in a side 
chain and at least some acid radicals exist in a form of quartemary ammonium salt and 
which content of the 4th class nitrogen atom becomes from hydrophilic resin (A) which is 
2x10"^ -0.8 mass %. 

[Claim 2]The antibacterial water absorption agent according to claim 1 whose acid 
radical which exists in a form of quartemary ammonium salt in hydrophilic resin (A) is a 
basis shown with a following general formula (1). 

R2 

I 

-X- • [R1-N-R3] ^ (1) 
I 

R4 

X ' is the anion group which carried out the covalent bond to a polymer chain in 
hydrophilic resin (A) among [type, Ri - R4 are organic groups, and two bases chosen 
from R1-R4 may join mutually together, and they may form a ring. At least one of Ri - R4 
is an aliphatic hydrocarbon group of the carbon numbers 5-20. ] 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Art in which an invention belongs] This invention is excellent in absorption 
performance, antibacterial performance, and particulate flow kinesis, and relates to the 
absorbent article using an antibacterial water absorption agent and this useful to the 
absorbent article which absorbs urine, blood, body fluid, etc. especially. 
[0002] 

[Description of the Prior Art] Hydrophilic resin is used using the absorption performance, 
water retention ability, and gelling capacity by various applications, such as absorbent 
articles, such as a pad for a disposable diaper, an incontinence pad, a sanitary napkin, and 
mother's milk, the sheet for pets, the floor sand for pets, an excrement processing agent, a 



waste blood gelling agent, a drip absorbent, a freshner. However, although conventional 
hydrophilic resin is excellent in the capability to absorb and retain urine, blood, body 
fluid, etc., it does not have the antibacterial function. 

[0003]Therefore, when conventional hydrophilic resin absorbs fluids, such as urine, 
blood, and body fluid, the organic matter contained in a lean solution is disassembled by 
fungi, microorganism, etc., and there is a problem that this decomposition product 
becomes causes, such as offensive odor generating, a skin stimulus, a rash. It is easy to 
decompose water absorption gel by the bacteria in the air, etc., and an offensive odor may 
be emitted by putrefaction. 

[0004]From the above thing, an appearance of a material excellent in the both sides of a 
water absorption function and an antibacterial function has been desired from a viewpoint 
of a sanitary aspect and safety. Especially in absorbent articles used for a bedridden 
elderly, a sick person, etc., such as an adult paper diaper and a pad for incontinentia 
persons, the problem of an offensive odor or a rash is serious and solution is desired. 
When discarding a further used absorbent article, an appearance of the hydrophilic resin 
which has the antibacterial function outstanding also from the purpose of preventing 
infection by a disease germ etc. is desired. 

[0005]as the method of making the effect near the above revealing ~ the mixture (JP,57- 
25813,A.) of the granular materials of "^"^ hydrophilic resin and zeolite JP,59-1791 14,A, 
JP,59-189854,A, "^"^ The constituent which coated activated carbon with hydrophilic resin 
(JP,56-31425,A), "^"^ The constituent which comprises hydrophihc resin and the 
deodorizing component extracted from the Theaceae vegetation (JP,60-158861,A), "^"^ 
The hydrophilic resin constituent containing a specific germicide (a benzalkonium 
chloride, chlorhexidine glyconate) (JP,4-17058,B), "^"^ Application to the hydrophilic 
resin constituents (JP,5-179053,A) containing a phosphate compound and these absorbent 
articles is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the constituent of these - had 
the problem that neither the offensive odor occurrence prevention effect not necessarily 
satisfying to applying to an absorbent article nor putrefaction depressor effect was 
acquired, or absorption performance fell by putrefaction etc. In order to satisfy an 
antibacterial function or a deodorizing function, post-processing of the substance which 
has these functions needed to be carried out to hydrophilic resin, but there was a problem 
that the particulate flow kinesis of the constituent obtained by this post-processing fell. 
[0007]Namely, mixture "^"^ of hydrophilic resin and zeolite. Since the hydrophilic resin 
and zeolite of what can adsorb to some extent and can demonstrate a deodorant effect do 
not have an antibacterial function, the generated offensive odor cannot control 
decomposition or putrefaction of a microorganism or the organic matter by fungi, and 
cannot prevent generating of an offensive odor. Therefore, even if applied to the 
absorbent article, a skin stimulus, a rash, etc. by disassembly of an organic matter were 
not able to be stopped. The degree of raising dust became high because zeolite separates 
from hydrophilic resin by vibration or a shock, and variation was looked at by the 
deodorizing function. 

[0008]In the case of constituent "^"^ which coated activated carbon with hydrophilic resin, 
and constituent "^"^ which comprises hydrophilic resin and the deodorizing component 
extracted from the Theaceae vegetation. A case of the above-mentioned zeolite and same 



result were brought from the deodorizing component extracted from activated carbon and 
the Theaceae vegetation not showing an antibacterial function, and putrefaction of a 
microorganism or the organic matter by fungi was not able to be controlled. Since these 
were fixed in hydrophilic resin when using adsorbent like the zeolite of "^"^^ and the 
deodorizer extracted from the Theaceae vegetation of "^"^^ there was a problem of needing 
special operation. 

[0009]Hydrophilic resin constituent "^"^ containing a benzalkonium chloride or 
chlorhexidine glyconate or hydrophilic resin constituent "^"^ containing a phosphate 
compound, Although a certain amount of germicidal action is accepted, the fungi which 
are the targets of a sterilization use, and the kind of microorganism have limitation, and 
satisfaction is necessarily impossible. Although the antibacterial effect over Escherichia 
coli or the Candida bacillus is excellent, especially a benzalkonium chloride. From a 
comparatively low thing, the antibacterial action to an ammonia production bacillus 
(Providentica rettgeri). Generating of ammonia by the organic matter in urine 
decomposing cannot be controlled thoroughly, but urinary pH changes with the ammonia 
which remains to alkalinity, and there is a problem that water absorption capacity falls as 
a result. The antibacterial hydrophilic resin constituent produced by processing with these 
antimicrobial agents had the problem that particulate flow kinesis fell depending on the 
throughput of an antimicrobial agent. 
[0010] 

[Means for Solving the ProblemJThis invention persons are excellent in absorption 
performance and particulate flow kinesis in view of the above-mentioned problem. An 
antibacterial action outstanding to especially an ammonia production bacillus was 
revealed, there was no fall of absorption performance also in the state where urine was 
absorbed, and this invention was reached as a result of examining a useful antibacterial 
water absorption agent wholeheartedly to an absorbent article used in order to absorb 
urine, blood, body fluid, etc. 

[001 IJThat is, this inventions are an antibacterial water absorption agent of following [1] 
and [2], and an antibacterial absorbent article of [3]. 

[1] An antibacterial water absorption agent in which has an acid radical in a side chain 
and at least some acid radicals exist in a form of quartemary ammonium salt and which 
content of the 4th class nitrogen atom becomes from hydrophilic resin (A) which is 2x10' 
^ - 0.8 mass %. 

[2] An absorbed amount to "^"^ physiological saline (0.9% sodium chloride aqueous 
solution) is a water absorption agent which consists of at least one sort of hydrophilic 
resin of 30 or more g/g, "^"^ At least one sort of hydrophilic resin has an acid radical in a 
side chain, and does 2xl0''^-0.8 mass % content of the 4th class nitrogen atom into "^"^ 
water absorption agent ingredient, "^"^ An antibacterial water absorption agent, wherein an 
absorbed amount after a viable cell equity volume measured by a mixture plate culture 
method after inoculating an ammonia production bacillus into a water absorption agent 
and cultivating for 2 hours having 1/10,000 or less antibacterial action of an early viable 
cell equity volume and holding in "^"^ human urine for 10 hours is 30 or more g/g. 
[3] An antibacterial absorbent article in which an antibacterial water absorption agent the 
above [1] or given in [2] paragraphs has the layer held in fibrous support of absorptivity. 
[0012] 

[Embodiment of the InventionJIn the antibacterial water absorption agent [1] of this 



invention, hydrophilic resin (A) has an acid radical in a side chain, and at least some acid 
radicals exist in the form of quartemary ammonium salt. Therefore, hydrophilic resin (A) 
is the resin which the water absorption capacity which hydrophilic resin has, and the 
antibacterial performance by operation of the acid radical which exists in the form of 
quartemary ammonium salt had. 

[0013]As a suitable example, the basis shown at the following general formula (1) is 
mentioned in the viewpoint of the antibacterial performance of the acid radical which 

exists in the form of quartemary ammonium salt in this hydrophilic resin (A). 
R2 

I 

-X- • [R1-N-R3] ' (1) 
I 

R4 

X ' is the anion group which carried out the covalent bond to the polymer chain in 
hydrophilic resin (A) among [type, Ri - R4 are organic groups, and two bases chosen 
from R1-R4 may join mutually together, and they may form the ring. At least one of Ri - 
R4 is an aliphatic hydrocarbon group of the carbon numbers 5-20. ] 
[0014]That is, at least one of the acid radicals which carried out the covalent bond to the 
polymer chain in this hydrophilic resin (A) is the stmcture which became group X for 
anion ' of the 4th class ammonium cation, and formed the salt. As X ' , what is necessary 
is just the anion group which carried out the covalent bond to the polymer chain. 
Although there is no restriction in particular, carboxyl anion group-COO ' , sulfonate 
anion group-SOs ' , a sulphate anion group, a phosphoric acid anion group, etc. are 
mentioned, and desirable things are a carboxyl anion group and a sulfonate anion group, 
especially a carboxyl anion group. Ri, R2, R3, and R4 are the viewpoints of antibacterial 
performance, and it is [ at least one ] preferably preferred a hydrocarbon group and that it 
is an aliphatic hydrocarbon group, especially an alkyl group more preferably, and is an 
alkyl group of the carbon numbers 5-20. 

[0015]Hydrophilic resin (A) is a range from which the content of the 4th class nitrogen 
atom usually becomes 2x10'"^ - 0.8 mass %, and at least some acid radicals exist in the 
form of quartemary ammonium salt, converting the content of the acid radical of the form 
of quartemary ammonium salt in this hydrophilic resin (A) into the content of the 4th 
class nitrogen atom to the mass of this resin ~ usually ~ 2x10'"^ - 0.8 mass % ~ desirable 
- 1x10"^ -0.4 mass % ~ they are 2x10"^ -0.1 mass % especially. 
[0016]The remaining acid radical that is not a form of quartemary ammonium salt is 
usually an acid radical neutralized by unneutralized an acid radical and/or alkali metal 
salt, ammonium salt, or amine salt. As an acid radical in this hydrophilic resin (A), a 
carboxyl group, a sulfonic group. One or more sorts chosen from a sulfuric acid group, 
phosphate groups, and these salts are mentioned, and what was neutralized as what has 
not continued neutralizing these as mentioned above, alkali metal salt, etc., and the thing 
which exists in the form of quartemary ammonium salt are intermingled as a side chain. 
[0017]As for this hydrophilic resin (A), what has the carboxyl group neutralized by the 
thing which has the carboxyl group neutralized by a carboxyl group and/or alkali metal 
salt, ammonium salt, or amine salt as a side chain especially a carboxyl group, and/or 
alkali metal salt as a side chain is preferred. The accompanying effect that the carboxyl 



group which is not neutralized [ the neutralization which remains except for the acid 
radical which exists in the form of quartemary ammonium salt thru/or ] adsorbs ammonia 
etc. which are kinds of an odor component is acquired. 

[0018]The shape of (A) is a grain, granularity, the shape of a granulation, the shape of a 
piece of Lynn, and massive especially preferably, although the shape of powder may be 
preferred, for example, may be which shape, such as a grain, granularity, the shape of a 
granulation, the shape of a piece of Lynn, mass, the shape of a pearl, and the shape of 
impalpable powder, from a viewpoint of water absorption capacity. Although there is no 
limitation in particular also about a particle size or particle size distribution, 90 % of the 
weight or more is 1 mm or less preferably, and 90 % of the weight or more is [ 95 % of 
the weight or more ] 0.1-0.9 mm 0.1-0.9 mm still more preferably especially. 
[0019J30 or more g/g of absorption power to the physiological saline (0.9% of sodium 
chloride aqueous solution) of (A) are 40 - 75 g/g 35 to 80 g/g still more preferably 
especially preferably. Absorption power is measured by the method of mentioning later. 
[0020]Hydrophilic resin (A) is obtained by the operation which makes at least some acid 
radicals of the hydrophilic resin (a) which has an acid radical in a side chain the form of 
quartemary ammonium salt, for example. Illustration of the suitable process of 
hydrophilic resin (A) will obtain hydrophilic resin (A) by making the hydrophilic resin 
(a) which has an acid radical, and the 4th class ammonium carbonate (b) react to a side 
chain under existence of water. 

[0021]. The carbonate anion which constitutes (b), and at least one of the acid radicals in 
(a) carry out anion exchange of this reaction. That is, the anion of (a) runs by the reaction 
used as the opposite anion of the 4th class ammonium cation of (b), and in order for a 
carbonate anion to serve as carbon dioxide by a reaction and to evaporate it, there is no 
survival of a by-product, and there is an advantage from which quartemary-ammonium- 
salt group content hydrophilic resin with high purity is obtained. Not the meaning of 
making the above-mentioned reaction not necessarily react 100% but unreacted (b) may 
remain in (A) to some extent. That is, the state where the salt was formed as the 4th class 
ammonium cation, and the state of the 4th class ammonium carbonate may live together. 
The cross linking agent which has two or more functional groups which can react to the 
acid radical of (a) can be made to be able to live together, and the structure of cross 
linkage can also be introduced simultaneously with (a) and a reaction with (b). 
[0022]As the above-mentioned hydrophilic resin (a) which can be used for manufacture 
of hydrophilic resin (A), what has the acid radical neutralized by unneutralized an acid 
radical and/or alkali metal salt, ammonium salt, or amine salt is suitably used for a side 
chain ~ the degree of neutralization of the acid radical in hydrophilic resin (a) ~ desirable 
~ 50-80 Eq ~ % ~ 60-75 Eq is % especially. The value of equivalent % says here % of 
the basis by which it was neutralized of the acid radicals. As hydrophilic resin (a) which 
has an acid radical in a side chain. If the acid radical which is not neutralized [ of a 
carboxyl group, a sulfonic acid group, a sulfuric acid group, a phosphate group, etc. ] to 
the constitutional unit and/or these are hydrophilic resin which has the basis neutralized 
as alkali metal salt, ammonium salt, or amine salt in a side chain, a kind and a 
manufacturing method in particular will not be limited. Usually, the acid radical in (a) 
which is not neutralized keeps for a reaction with the 4th class ammonium carbonate (b). 
[0023]The hydrophilic resin which has a carboxyl group and/or its salt as a suitable 
example of hydrophilic resin (a) (al). The hydrophilic resin (a3) etc. which have 



hydrophilic resin (a2) which has a sulfonic group and/or its saU, a phosphate group, 
and/or its saU are mentioned, and these examples are as follows. As an example of the 
hydrophilic resin (al) which has a carboxyl group and/or its salt, - The bridge 
construction thing of a starch acrylic acid (salt) copolymer given in JP,53-461993 and 
JP, 53-462003 each gazette, - The polyacrylate by an opposite phase suspension 
polymerization method given in JP,54-30710,B and JP,56-26909,A each gazette by 
which bridge construction or self-bridge construction was carried out, - Aqueous 
polymerization given in JP,55-133413,A etc. (it and) [ heat-insulation-] The bridge 
construction polyacrylic acid obtained by an application-of-pressure polymerization, a 
thin film polymerization, spray polymerization, etc. (salt), - Vinyl ester given in JP,52- 
14689,A and JP,52-27455,A each gazette, unsaturated carboxylic acid, or a copolymer 
saponification thing with the derivative, - An isobutylene-maleic anhydride copolymer 
bridge construction thing, the hydrolyzate of a starch acrylonitrile copolymer, A bridge 
construction carboxymethyl cellulose derivative, the copolymer bridge construction thing 
of acrylic acid (salt) and acrylamide, an acrylamide polymer bridge construction thing, or 
its partial hydrolysate is mentioned. Two or more sorts of above-mentioned hydrophilic 
resin (al) may be used together. The surface crosslinking type hydrophilic resin to which 
surface crosslinking of the neighborhood of the surface of the powder of the above- 
mentioned hydrophilic resin (al) is carried out further can also be used conveniently for 
this invention. The methods (the kind of surface crosslinking agent, an addition, the 
conditions made to construct a bridge, etc.) of surface crosslinking can apply a publicly 
known method. 

[0024]The bridge construction polyacryhc acid (salt) etc. which carried out 
copolymerization of the sulfonic group content monomer of a statement to JP,58-2312,A 
and JP,61-36309,A each gazette as an example of hydrophilic resin (a2) of having a 
sulfonic acid group and/or its salt are mentioned. As an example of the monomer which 
has a sulfonic acid group used for the hydrophilic resin which replaced a part of carboxyl 
group in such hydrophilic resin by the sulfonic acid group. Aliphatic series or aromatic 
vinyl SUFON acid [vinylbenzene sulfonic acid, ], such as allylsulfonic acid, vinyltoluene 
sulfonic acid, and styrene sulfonic acid, (Meta) Acrylic sulfonic acid [(meta) acrylic acid 
sulfoethyl, acrylic acid (meta) sulfopropyl], etc., acrylamide (meta) sulfonic acid [2- 
acrylamido-2 -methyl propane sulfonic acid], etc. are mentioned. 
[0025 ]The hydrophilic resin which replaced a part of carboxyl group in the above- 
mentioned bridge construction polyacrylic acid (salt) by the monomer which has a 
phosphate group as an example of hydrophilic resin (a3) of having a phosphate group 
and/or its salt is mentioned. As an example of a monomer of having a phosphate group, 
meta-KURIROIDOKISHI ethyl phosphate, acryloid KISHIE chill phosphate, etc. are 
mentioned. 

[0026](al) A desirable thing is a carboxyl group and/or its salt hydrophilic resin (al) 
which it has among - (a3), and a still more desirable thing. It is hydrophilic resin of the 
insoluble in water nature which makes acrylic acid and acrylate a main constitution unit 
in that reactivity is excellent when demonstrating comparatively big absorptance and 
making quartemary ammonium salt form. Although the salts which neutralized the acid 
radical in this hydrophilic resin (a) are usually alkali metal salt, such as sodium salt and 
potassium salt, they may be the organic salt of ammonium salt, amine salt, etc. depending 
on a use. 



[0027]In the hydrophilic resin (al) which has a carboxyl group and/or its saU, the degree 
of neutralization of a carboxyl group is 60 to 75% 50 to 80% especially preferably as 
aforementioned. If hydrophilic resin (al) is used, when the hydrophilic resin (A) derived 
has a carboxyl group, The accompanying effect that the carboxyl group in which a 
carboxyl group remains except for the portion which exists in the form of quartemary 
ammonium salt adsorbs ammonia etc. which are kinds of an odor component is acquired 
as above-mentioned. When the degree of neutralization of a carboxyl group is less than 
50%, absorption performance falls, and pH of the antibacterial water absorption agent 
obtained serves as acidity, and is not preferred in respect of the safety to the skin. When 
the degree of carboxyl group neutralization exceeds 80%), while the effect of adsorbing 
ammonia etc. becomes scarce, pH of the antibacterial water absorption agent obtained 
serves as alkalinity, and is not preferred in respect of safety [ as opposed to the skin in 
this case ]. 

[0028]The compound shown with the following general formula (2) or (3) as an example 

of the above-mentioned 4th class ammonium carbonate (b) which can be used for 

manufacture of hydrophilic resin (A) is mentioned. 
R2 

I 

[Ri-N^-Rg] 2 • CO,'- (2) 
I 

R4 

[0029] 

R2 
I 

[Ri-N^-Rg] • ReCOa" (3) 
I 

R4 

Among [each formula, an organic group and R5 are low-grade alkyl groups, two bases 
chosen from R1-R4 may join mutually together, and Ri - R4 may form the ring. ] 
[0030]When (b) is a compound of a general formula (2), a reaction with (a) generates 
lower alcohol with carbon dioxide, but whether it dissolves in water, and in order to 
evaporate, there is no survival of a by-product too and resin with high purity (A) is 
obtained. The compound shown by the general formula (2) or (3) is compoundable by the 
reaction of the tertiary amine (bl) and diester carbonate (b2) which have at least one 
aliphatic series alkyl group of the carbon numbers 5-20. 

[0031] As (bl), octyldimethylamine, decyldimethylamine, Lauryl dimethylamine, milli 
cetyldimethyl amine, cetyldimethyl amine, Stearyldimethylamine, dihexylmethylamine, 
dioctylmethylamine, didecylmethylamine, didodecylmethylamine, 2-heptadecenyl 
hydroxy ethyl imidazoline, etc. are mentioned. A desirable thing is tertiary amine which 
has two aliphatic series alkyl groups of the carbon numbers 5-20, and still more desirable 
things are dioctylmethylamine and didecylmethylamine. Although dimethyl carbonate, 
diethyl carbonate, ethyl carbonate methyl, and dipropyl carbonate are mentioned as (b2), 
since dimethyl carbonate with few carbon numbers of an alkyl group is excellent in 
reactivity, it is desirable. 



[0032]the mole ratio of the tertiary amine (bl) and diester carbonate (b2) at the time of 
manufacture of the 4th class ammonium carbonate (b) ~ usually ~ 1 : (0.3-4.0) ~ it is 1 : 
(0.5-2.5) preferably, and 30-150 "^"^ of reaction temperature is usually 50-120 "^"^ 
preferably. A solvent like methanol or ethanol or the mixed solvent of these and water 
can be used as occasion demands. 

[0033]The content of the 4th class nitrogen atom in (A) should just make the hydrophilic 
resin (a) at the time of manufacturing this hydrophilic resin (A), and the ratio with the 4th 
class ammonium carbonate (b) a ratio which becomes said within the limits, and can 
change them variously by balance of the absorption performance and antibacterial 
performance which are made into the purpose, usually, the ratio of (a): (b) ~ the acid 
radical in (a), and the equivalent ratio of (b) ~ 1 : (3x10'^ - 0.3) ~ desirable ~ 1 : (1x10'"^ - 
0.1) ~ it is 1: (3x10"^ - 8x10"^) still more preferably. The antibacterial effect of the 
constituent in which the equivalent ratio of (b) is obtained by less than 3x10'^ becomes 
scarce. On the other hand, in order that the equivalent ratio of (b) may demonstrate 
antibacterial effect sufficient by 0.3, even if it raises a ratio more, the antibacterial effect 
is unnecessary from hardly increasing. 

[0034]Furthermore it makes the 4th class ammonium carbonate compound (b) react to the 
hydrophilic resin (a) which has an acid radical under existence of water and obtains this 
hydrophilic resin (A), as a concrete method, for example, the method of following the (1) 
- (4) is mentioned, and the method of of (1) and (4) is preferred. 

(1) How to make it react and to make quartemary ammonium salt form near the surface 
of the powder of hydrophilic resin after mixing the aquosity liquid of the 4th class 
ammonium carbonate (b) to the powder of hydrophilic resin (a). 

How to heat, react and dry and grind after kneading (b) to the hydrous gel-like polymer 
obtained by the manufacturing process of (2) and (a). 

the method of coming out of, kneading and heating (b), making react and dry it, and 
grinding, after making (3) and (a) absorb water and creating water absorption gel. 
(4) and (a) are made to absorb the solution of (b), and after creating and kneading 
hydrous gel, the method of heating, reacting and drying and grinding is mentioned. 
[0035](1) The quantity of the water used in the method of - (4) is usually 5 - 450 mass 
part preferably one to 500 mass part to (a) 100 mass part, if trouble does not have the 
quantity of water in the reaction of (a) and (b) at less than one mass part when the 
reaction of (a) and (b) does not fully advance but exceeds 500 mass parts on the other 
hand, but a lot of water is evaporated after that and it is "^"^"^"^ ~ "^"^ ~ it is not economical. 
[0036]The above (1) In the method of - (4), there is no limitation in particular about the 
industrial device which mixes (b) with (a), and a publicly known device can be used from 
the former. For example, as an industrial device which mixes the powder of (a), and the 
solution of (b). An omnipotent mixer, a turbulizer, a NAUTA type mixer, a ribbon 
blender, a conical blender, a V shaped rotary mixer, a screw-type mixer, a fluid bed type 
mixer, a spray mixer, mortar MOKISA, etc. are mentioned. As an industrial device which 
kneads (b), a kneader, one axis or a biaxial extrusion mixer, an omnipotent mixer, a gear 
compounder, a minced meat machine, a NAUTA type mixer, a screw type mixer, etc. are 
mentioned to the hydrous gel or water absorption gel of (a), for example. 
[003 7] Although there is no limitation in particular about the temperature which makes (b) 
react to (a), the method of the following "^"^ and "^"^ can be illustrated. 
"^"^ Like the method of the above (1), (a) of 1-150 "^"^ at the time of making it react is 10- 



130 "^"^ especially preferably, when powdered. 

"^"^ The above (2) Like the method of - (4), (a) at the time of making it react is hydrous 
gel-like, and in a reaction, when desiccation is required, it is 40-130 "^"^ 40-150 "^"^ 
especially preferably. A reaction and desiccation can also be made to perform under 
decompression as occasion demands. If the coagulation of water takes place below 0 "^"^ 
and temperature exceeds 150 "^"^ on the other hand undesirably, decomposition may be 
produced depending on the kind of (b) and it is not desirable. 
[003 8] As for both, being mixed uniformly is [ the water absorption agent [1] of this 
invention ] preferred so that the usual hydrophilic resin (A') which does not have the 4th 
class ammonium may be contained and uniform antibacterial performance may be 
demonstrated in this case with this hydrophilic resin (A). It is necessary to make content 
of the 4th class nitrogen atom which (A) in the total mass of hydrophilic resin (A) and 
(A') has more than 2x10'"^ mass % from a viewpoint of antibacterial performance in this 
case, and this quantity of more than 1x10'^ mass % is more than 2x10'^ mass % especially 
preferably. 

[0039]The range with preferred absorption power to the physiological saline of 
hydrophilic resin (A') is the same as that of hydrophilic resin (A), and there is no 
limitation in particular also about the kind of resin. The example of representation of this 
hydrophilic resin (A') is hydrophilic resin (a) which has an acid radical in the side chain 
illustrated above, and that also of the desirable thing and the degree of neutralization in 
(a) is the same as that of the above. The range of the shape and the particle size of 
hydrophilic resin (A'), and particle size distribution is the same as that of hydrophilic 
resin (A). 

[0040]An absorbed amount [ as opposed to a physiological saline (0.9% sodium chloride 
aqueous solution) in the water absorption agent [2] of this invention ] consists of at least 
one sort of hydrophilic resin of 30 or more g/g, and at least one sort of this hydrophilic 
resin has an acid radical in a side chain. 2xl0''^-0.8 mass % content of the 4th class 
nitrogen atom is done into the ingredient of a water absorption agent [2]. 
[0041]The water absorption agent [2] of this invention is excellent not only in the 
antibacterial action to Escherichia coli but the antibacterial action to an ammonia 
production bacillus as compared with the publicly known antibacterial hydrophilic resin 
constituent (for example, constituent given in JP,4-17058,B) which uses a benzalkonium 
chloride. That is, the viable cell equity volume measured by the mixture plate culture 
method after inoculating the ammonia production bacillus and cultivating for 2 hours is 
reduced by 1/10,000 or less [ of an early viable cell equity volume ], and has the 
outstanding operation that generating of ammonia can be prevented. Evaluation of an 
antibacterial effect and the amount of ammonia productions is measured by the method of 
mentioning later. 

[0042]The absorbed amount after holding in [ of the water absorption agent [2] of this 
invention ] human urine for 10 hours is 30 or more g/g usually 40 - 75 g/g 35 to 80 g/g 
especially preferably. The absorbed amount after holding in human urine for 10 hours is 
measured by the method of mentioning later. 

[0043 ]the above ~ the following are illustrated as an example of an embodiment of the 
water absorption agent [2] of this invention which has the feature in composition [ like ], 
water absorption capacity, and antibacterial performance. 

(1) The water absorption agent which the absorbed amount to said hydrophilic resin (A) 



[physiological saline becomes from selection] about the thing of 30 or more g/g. 
The mixture ratio from which the uniform mixture [4th class nitrogen atom of (2), (A), 
and said hydrophilic resin (A') becomes 2x10"^ -0.8 mass %. (A) ~ and an absorbed 
amount [ as opposed to a physiological saline in (A') ] ~ the thing of 30 or more g/g ~ 
selection] 

(3) ~ the absorbed amount to (A) [physiological saline ~ a not less than 30g/g thing ~ 
selection] and said the 4th class ammonium carbonate ~ a uniform mixture with (b [what 
has an organic group of said Ri, R2, R3, and R4]). 

The mixture ratio from which the uniform mixture [4th class nitrogen atom of (4), (A), 
(A'), and (b) becomes 2x10'"^ - 0.8 mass %. (A), (A'), and (b) ~ the same thing] as (2) and 
(3) paragraphs 

[0044]The water absorption agent [1] of this invention and [2] are the ranges which do 
not spoil operation effects, such as the water absorption capacity and antibacterial 
performance, necessity ~ hydrophilic resin ~ arbitrary processes ~ as an extender and an 
additive agent ~ an organic granular material (for example, pulp powder.) mineral matter 
(a silica dioxide and an aluminum oxide.), such as a cellulosic and a natural 
polysaccharide Magnesium oxide, aluminum silicate, a sodium silicate, a magnesium 
silicate, etc. should blend an antioxidant, a reducing agent, a chelating agent, a surface- 
active agent, a deodorizer, colorant, perfume, etc. Such quantity of below 10 mass % is 
usually below 5 mass % preferably to the mass of hydrophilic resin. 
[0045]By applying the water absorption agent [1] of this invention, and/or [2] to various 
kinds of absorbent articles, the absorbent article excellent in the both sides of the water 
absorption effect and an antibacterial effect is obtained. As a method of applying a water 
absorption agent [1] and/or [2] to an absorbent article, A water absorption agent [1] 
and/or [2] should just form the layer held in the base material of absorptivity. For 
example, the method of mixing with fibrous material which carries out granule 
application, such as a method, pulp, and/or thermal melting arrival nature textiles, the 
method of sandwiching with the water absorption paper and the nonwoven fabric of two 
or more sheets, etc. are mentioned between the layers of fibrous material, such as pulp 
arranged in layers, thermal melting arrival nature textiles, or these mixtures. 
[0046]The water absorption agent [1] of this invention and/or [2] have good particulate 
flow kinesis, and since they have the same handling fitness as conventional hydrophilic 
resin, they can manufacture an absorbent article with publicly known equipment from the 
former. The addition of the antibacterial water absorption agent to an absorbent article 
can be variously changed according to the kind of absorbent article, size, and target 
absorption performance. For example, in the case of a disposable diaper, an incontinence 
pad, the under pad for an operation, the mat for puerperia, etc., an absorbent article is 
usually 3-20g/sheet in addition, and, in the case of a sanitary napkin, a panty liner, a 
breast milk pad, the dressing material for wound side protection, etc., an absorbent article 
is usually 0.2-3g/piece. When applying to the sheet like object sandwiched with the water 
absorption paper and the nonwoven fabric of two or more sheets, a 10 - 80 givci grade is 
usually suitable. 
[0047] 

[Example]Hereafter, although an example and a comparative example explain this 
invention further, this invention is not limited to these. The effect check test of the 
absorbent article which uses the absorbed amount, the antibacterial effect, and the 



antibacterial water absorption agent of the antibacterial water absorption agent itself was 
measured by the following method. Unless the following in particular sets, % shows mass 
%. 

[0048](1) Absorbed amount : put 1 .0 g of samples into the tea bag made from a nylon net 
of 250 meshes, by pulling up and hanging vertically, perform a drainer for 15 minutes 
and measure increased weight, after dipping this into a superfluous physiological saline 
(0.90% salt solution) for 1 hour and making it absorb. This increased weight was made 
into the absorbed amount. 

[0049](2) Particulate flow kinesis : evaluation of particulate flow kinesis measured the 
angle of repose. Measurement of an angle of repose uses a powder tester (made by 
Hosokawa Micron CORP.), and it is made to flow out of the tip of the glass funnels of the 
attachment set under the sieve on an attached disk, after it puts an adequate amount for a 
sample calmly in a sieve (710 micrometers of openings), carrying out vibration and 
tapping. When the ridgeline of the deposited granular material became a fixed angle, the 
protractor was moved and the angle of repose was searched for so that the outflow of a 
sample might be stopped and the straight part of a protractor might become parallel in the 
ridgeline of the deposited granular material. It means that it is inferior to particulate flow 
kinesis, so that an angle of repose is large. 

[0050](3) The antibacterial test of an antibacterial water absorption agent : carry out 
autoclave sterilization after putting 3.45 g of susceptibility bouillon culture media, and 
150 ml of water into a 300-cc flask and dissolving in it. After making it swell, adding and 
stirring 1.0 g of test samples to this culture medium, Escherichia coli (bacillus number: 
JCM1649) was inoculated so that the early number of strains might serve as a 1x10^ 
individual / ml. Shaking culture of this sample is carried out at 37 it samples in 2 
hours and 10 hours, and a sterilization isotonic sodium chloride solution performs stage 
dilution if needed. After putting this sampling article or 1 ml of dilution articles at a time 
into a sterilization petri dish, 20 ml of agar media are poured out, distributed 
solidification is uniformly carried out on a petri dish, and it cultivates for two days at 37 

It is considered as a viable cell equity volume, carrying out a colony count after 
culture and applying dilution magnification. Viable cell equity volume measurement is 
performed by a mixture plate culture method. The viable cell equity volumes at the time 
of not adding a sample as blank on the other hand, but inoculating only Escherichia coli 
were a 6x10^ individual / ml after a 5x10^ individual / ml, and 10 hours after 2 hours. 
Antibacterial properties were similarly tested about the ammonia production bacillus. In 
this case, the ammonia production bacillus (Providentica rettgeri; bacillus number: 
IFO 13501) was inoculated so that the early number of strains might serve as a 1x10^ 
individual / ml. The viable cell equity volumes at the time of not adding a sample as 
blank on the other hand, but inoculating only an ammonia production bacillus were a 
4x10^ individual / ml after an 8x10^ individual / ml, and 10 hours after 2 hours. 
[0051](4) The absorbed amount after holding in human urine for 10 hours : add 150 ml of 
fresh human urine (urine with which five persons' human urine was mixed), and the 
above-mentioned ammonia production bacillus to a 300-ml beaker, mix to it, and adjust 
solution temperature to 37 1 .0 g of samples are put into the tea bag made from a 
nylon net of 250 meshes, after dipping this into the above-mentioned liquid for 10 hours 
and absorbing and saving it, by pulling up and hanging vertically, a drainer is performed 
for 15 minutes and increased weight is measured. It was considered as the absorbed 



amount after holding this increased weight in human urine for 10 hours. 
[0052](5) effect check test [ of the absorbent article which applied the antibacterial water 
absorption agent ]: ~ creation [ of - absorbent article ]: ~ put the fluff pulp layer of the 
tissue paper of the same size, and basis weight 100 g/m^ on the polyethylene sheet cut out 
in rectangle of 14 cm x 35 cm. Subsequently, 2.94 g of samples are uniformly sprinkled 
on fluff pulp, and also the fluff pulp layer, the tissue paper, and the nonwoven fabric of 
basis weight 100 g/m^ are piled up in this order. A model disposable diaper is created by 
pressing this laminated material for 90 seconds by the pressure of 5 kg/cm^. 

- Offensive odor preventive effect test : make the center section of the model disposable 
diaper which applied the antibacterial water absorption agent add and absorb 80 ml of 
fresh urine, put into a 5-1. wide mouthed bottle, and seal. This is kept for 10 hours within 
the thermostat set as 40 Then, the lid of a wide mouthed bottle is opened within an 
odor free room, a smell is smelled, and odour strength is evaluated in the following six 
steps. Evaluation is carried out by the panelist of ten bad smell decision-capabilities 
confirmed Mino by T&T olfactometry, and calculates average value. 

[0053] 

0: No odor 1 : the smell which can be perceived at last (perception IKI value 
concentration) 

2: it understands what smell it is ~ weak ~ stinking (cognitive IKI value concentration) 
3: smell 4: which can be perceived comfortably ~ strong smell 5: ~ an intense smell 
[0054](6) Performance test: and the absorbed amount which is an absorbent article : the 
model disposable diaper was immersed for 30 minutes into the superfluous physiological 
saline, and it put on the wire gauze after that, and it drained off water for 20 minutes, 
having applied 10 kg of load, increased weight was measured, and it was considered as 
the absorbed amount. 

- The amount of RIWETTO : fill the center section of the model disposable diaper with 
50 ml of artificial urine. Ten sheets of filter papers (10 cm x 10 cm) are put on the center 
section of the disposable diaper in piles in 10 minutes, and 3.5 kg of load is uniformly put 
from on a filter paper. The increased weight of a filter paper is measured in 3 minutes, 
and let this value be the amount of RIWETTO. The dry feeling of a model disposable 
diaper is so good that there are few amounts of RIWETTO. 

The absorbed amount after holding in human urine for 10 hours : Dip a model disposable 
diaper for 10 hours into the 37 "^"^ fresh human urine (urine with which five persons' 
human urine was mixed) which added the ammonia production bacillus, and - 
Absorption, It put on the wire gauze, after saving, it drained off water for 20 minutes, 
having applied 10 kg of load, and it was considered as the absorbed amount after 
measuring increased weight and holding in human urine for 10 hours. 
[0055]The sodium acrylate 76. 6g, the acrylic acid 23 g, the N,N'-methylenebis acrylamide 
0.4g, and 295 g of deionized water were taught to glass reaction vessels with example 1 
capacity of 1 1., and the temperature of contents was kept at 5 stirring and mixing. 
The 1% solution Ig of hydrogen peroxide after it shall flow nitrogen into contents and a 
dissolved oxygen amount shall be 1 ppm or less. Added the 0.2% solution 1.2g and 2 of 
ascorbic acid, and the 2% solution 2.4g of 2'-azobis amidinopropane dihydrochloride, the 
polymerization was made to start, and the hydrous gel-like polymer (1) of 25% of 
hydrophilic resin concentration was obtained by polymerizing for about 5 hours. 
Kneading 400 copies of this hydrous gel-like polymer (1) by a kneader, three copies of 



the 30% methanol / water mixed solutions of didecyl dimethylannmonium carbonate 
(methanol / water ratio = 50/50 mass %) were added, and it kneaded uniformly. After 
carrying out reduced pressure drying of this kneaded material at 90 "^"^ and grinding by a 
pin mill, grain refining was carried out and antibacterial water absorption agent "^"^ was 
obtained so that the particle size of 850-150 microns might be about 95%. The 
performance measurement result of this antibacterial water absorption agent "^"^ is shown 
in Table 1 and 2. 

[0056]In example 2 Example 1, it replaced with the 30% methanol / water mixed solution 
of didecyl dimethylannmonium carbonate, and antibacterial water absorption agent "^"^ 
was obtained like Example 1 except using an equivalent amount of 30% methanol / water 
mixed solutions of didodecyl dimethylannmonium carbonate. The performance 
measurement result of this antibacterial water absorption agent "^"^ is shown in Table 1 
and 2. 

[0057J100 copies of hydrophilic resin ("SANWETTO IM-1000" Sanyo Chemical 
Industries make; bridge construction thing [ of a starch sodium acrylate salt copolymer ]; 
degree % of 70 mol of neutralization) of example 3 marketing was made to absorb 400 
copies of water, and the hydrous gel-like thing was obtained. Three copies of didecyl 
dimethylannmonium carbonate (30% methanol solution) same in this hydrous gel-like 
thing as Example 1 was added, grain refining was dried, ground and carried out after 
kneading and uniformly like Example 1 by the kneader, and antibacterial water 
absorption agent "^"^ was obtained. The performance measurement result of this 
antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 
[0058]Carrying out high speed stirring of 100 copies of hydrophilic resin ("SANWETTO 
IM-5800" Sanyo Chemical Industries make; surface crosslinking type hydrophilic resin 
which carried out surface crosslinking of the 72 mol % neutralization sodium salt of 
bridge construction polyacrylic acid) of example 4 marketing by a home mixer. It added 
little by little, 4.5 copies of the 20% methanol / water mixed solutions of didecyl 
dimethylannmonium carbonate (methanol / water ratio = 50/50 mass %) were mixed 
uniformly, and antibacterial water absorption agent "^"^ was obtained. A mixed 
temperature at this time was 24 The performance measurement result of this 
antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 

[0059]In example 5 Example 4, it replaced with the 20% methanol / water mixed solution 
of didecyl dimethylannmonium carbonate, and antibacterial water absorption agent "^"^ 
was obtained like Example 4 except using an equivalent amount of 20% methanol / water 
mixed solutions of octyl trimethylammonium carbonate. The performance measurement 
result of this antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 
[0060]In Example 6 and seven Examples 4, antibacterial water absorption agent "^"^ and 

were obtained like Example 4 except replacing the addition of didecyl 
dimethylannmonium carbonate (20% methanol / water mixed solution) with 0.45 copy 
(example 6) or nine copies (example 7). The performance measurement result of these 
antibacterial water absorption agents is shown in Table 1 and 2. 

[0061]Between two-layer pulp which is lOOg/m^, at a rate of 60 g/m^, each basis weight 
sprinkled uniformly the antibacterial water absorption agent obtained in the example 
example 1 of an examination, and Examples 3-7, sandwiched it, and pressed it by the 
pressure of 5 kg/cm^. After piling up the polyethylene film on this lower layer and piling 
up a polypropylene nonwoven on the upper layer, the absorbent article was created by 



cutting in size of 14 cm (width) x 35 cm (length). The performance measurement result of 
the absorbent article (a) obtained using antibacterial water absorption agent [ of Example 
1 ] "^"^ and antibacterial water absorption agent [ of Examples 3-7 ] "^"^ - "^"^^ (b), (c), (d), 
(e), and (f) is shown in Table 3. 

[0062] After carrying out reduced pressure drying of the hydrous gel- like polymer (1) 
obtained in comparative example 1 Example 1 at 90 "^"^ and grinding by a pin mill, grain 
refining was carried out and the comparative hydrophilic resin particulate matter <1> was 
obtained so that the particle size of 850-150 microns might be about 95%. The 
performance measurement result of <1> is shown in Table 1 and 2. 
[0063 ]It is shown in Table 1 and 2 by making the comparative examples 2 and 3 
"SANWETTO IM-1000" and the performance measurement resuU of "SANWETTO IM- 
5800" into the comparative example 2 and the comparative example 3. 
[0064]In comparative example 4 Example 4, carrying out high speed stirring of 100 
copies of commercial hydrophilic resin (the Sanyo Chemical Industries make, 
"SANWETTO IM-5800") by a home mixer, spraying addition was carried out, it mixes 
uniformly, nine copies of 10% solution of the benzalkonium chloride was dried, and the 
comparative antibacterial water absorption agent <2> was obtained. Although it was 
going to acquire the most uniform possible dispersion state, generation of some mass 
material was accepted. The performance measurement result of <2> is shown in Table 1 
and 2. 

[0065]In comparative example 5 Example 4, carrying out high speed stirring of 100 
copies of commercial hydrophilic resin (the Sanyo Chemical Industries make, 
"SANWETTO IM-5800") by a home mixer. 4.5 copies of the 20% methanol / water 
mixed solutions of Sept lies trimethylammonium chloride (methanol / water ratio = 50/50 
mass %) were added, it mixed uniformly, and the comparative antibacterial water 
absorption agent <3> was obtained. The performance measurement result of <3> is 
shown in Table 1 and 2. 

[0066]An absorbent article (g), (h), (i), (j), and (k) were obtained like the contents of the 
statement for the example of the example examination of a comparative study using the 
hydrophilic resin particulate matter or the antibacterial water absorption agent of the 
comparative examples 1-5. The performance measurement result of the absorbent article 
of these comparison is shown in Table 3. 
[0067] 
[Table 1] 
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[0068] 
[Table 2] 
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[0069] 
[Table 3] 
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[0070] 

[Effect of the InventionJThe antibacterial water absorption agent of this invention has the 
following features and effects. 

"^"^ Reveal the outstanding absorption function and the outstanding antibacterial function 
simultaneously. Since it excels in the antibacterial action to an ammonia production 
bacillus especially, generating of an ammonia smell can be prevented. 
"^"^ It can control that the organic matter contained in urine, blood, body fluid, etc. which 
were absorbed by the water absorption agent rots by operation of fungi, a microorganism, 
bacteria, etc. As a result of controlling putrefaction, there is little generating of an 
offensive odor. 

"^"^ Reveal the absorption performance stable over the long time in human urine. 
"^"^ In some which only mixed conventional hydrophilic resin, adsorbing component, and 
deodorizing component, when both separation was produced by vibration or a shock or it 
applied to an absorbent article, there was a fear of hydrophilic resin, an adsorbing 
component, or a deodorizing component causing omnipresence within an absorbent 
article, but. Since the antimicrobial agent ingredient is being fixed to hydrophilic resin, 
the water absorption agent of this invention does not have aggravation of powder 
characteristics (particulate flow kinesis, dusting characteristics, etc.), and does not have 
worries about separation or maldistribution. 

"^"^ By applying to absorbent articles, such as a disposable diaper and sanitary items, can 
give an antibacterial function to an absorbent article, control generating of an offensive 
odor, and a skin stimulus and generating of a rash decrease, and the absorption 
performance of an absorbent article is also good over a long time. 
[0071]since the above-mentioned effect is done so, especially the antibacterial water 
absorption agent of this invention is useful to various absorbent articles, such as the 
disposable diaper for an adult and children, the pad for incontinentia persons, a sanitary 



napkin, a panty liner, a breast milk pad, a mat for puerperia, and a medical-application 
under pad. It is useful to the gelling agent and excrement processing agent of various 
body fluid which generates an offensive odor by putrefaction, such as pet urine and waste 
blood. It is useful also when manufacturing the absorbent article of sheets shaped, such as 
a pet urine absorbing sheet and a drip absorber, or tape shape. In addition, a use, sludge 
solidifying agents (for example, a cold insulator, artificial snow, a water bed, etc.), a 
preventing-dew-condensation wallplate which use for hydrophilic resin the gel which 
made water absorb water are useful also for the use accompanied by generating of an 
offensive odor by putrefaction. 



PRIOR ART 



[Art in which an invention belongs] This invention is excellent in absorption 
performance, antibacterial performance, and particulate flow kinesis, and relates to an 
absorbent article using an antibacterial water absorption agent and this useful to an 
absorbent article which absorbs urine, blood, body fluid, etc. especially. 
^ NOTICES ^ 



EFFECT OF THE INVENTION 



[Effect of the InventionJThe antibacterial water absorption agent of this invention has the 
following features and effects. 

"^"^ Reveal the outstanding absorption function and the outstanding antibacterial function 
simultaneously. Since it excels in the antibacterial action to an ammonia production 
bacillus especially, generating of an ammonia smell can be prevented. 
"^"^ It can control that the organic matter contained in urine, blood, body fluid, etc. which 
were absorbed by the water absorption agent rots by operation of fungi, a microorganism, 
bacteria, etc. As a result of controlling putrefaction, there is little generating of an 
offensive odor. 

"^"^ Reveal the absorption performance stable over the long time in human urine. 
"^"^ In some which only mixed conventional hydrophilic resin, adsorbing component, and 
deodorizing component, when both separation was produced by vibration or a shock or it 
applied to an absorbent article, there was a fear of hydrophilic resin, an adsorbing 
component, or a deodorizing component causing omnipresence within an absorbent 
article, but. Since the antimicrobial agent ingredient is being fixed to hydrophilic resin, 
the water absorption agent of this invention does not have aggravation of powder 
characteristics (particulate flow kinesis, dusting characteristics, etc.), and does not have 
worries about separation or maldistribution. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the constituent of these - had 
the problem that neither the offensive odor occurrence prevention effect not necessarily 
satisfying to applying to an absorbent article nor putrefaction depressor effect was 
acquired, or absorption performance fell by putrefaction etc. In order to satisfy an 
antibacterial function or a deodorizing function, post-processing of the substance which 
has these functions needed to be carried out to hydrophilic resin, but there was a problem 
that the particulate flow kinesis of the constituent obtained by this post-processing fell. 
[0007]Namely, mixture "^"^ of hydrophilic resin and zeolite. Since the hydrophilic resin 
and zeolite of what can adsorb to some extent and can demonstrate a deodorant effect do 
not have an antibacterial function, the generated offensive odor cannot control 
decomposition or putrefaction of a microorganism or the organic matter by fungi, and 
cannot prevent generating of an offensive odor. Therefore, even if applied to the 
absorbent article, a skin stimulus, a rash, etc. by disassembly of an organic matter were 
not able to be stopped. The degree of raising dust became high because zeolite separates 
from hydrophilic resin by vibration or a shock, and variation was looked at by the 
deodorizing function. 

[0008]In the case of constituent "^"^ which coated activated carbon with hydrophilic resin, 
and constituent "^"^ which comprises hydrophilic resin and the deodorizing component 
extracted from the Theaceae vegetation. A case of the above-mentioned zeolite and same 
result were brought from the deodorizing component extracted from activated carbon and 
the Theaceae vegetation not showing an antibacterial function, and putrefaction of a 
microorganism or the organic matter by fungi was not able to be controlled. Since these 
were fixed in hydrophilic resin when using adsorbent like the zeolite of and the 
deodorizer extracted from the Theaceae vegetation of there was a problem of needing 
special operation. 

[0009]Hydrophilic resin constituent "^"^ containing a benzalkonium chloride or 
chlorhexidine glyconate or hydrophilic resin constituent "^"^ containing a phosphate 
compound. Although a certain amount of germicidal action is accepted, the fungi which 
are the targets of a sterilization use, and the kind of microorganism have limitation, and 
satisfaction is necessarily impossible. Although the antibacterial effect over Escherichia 
coli or the Candida bacillus is excellent, especially a benzalkonium chloride. From a 
comparatively low thing, the antibacterial action to an ammonia production bacillus 
(Providentica rettgeri). Generating of ammonia by the organic matter in urine 
decomposing cannot be controlled thoroughly, but urinary pH changes with the ammonia 
which remains to alkalinity, and there is a problem that water absorption capacity falls as 
a result. The antibacterial hydrophilic resin constituent produced by processing with these 
antimicrobial agents had the problem that particulate flow kinesis fell depending on the 
throughput of an antimicrobial agent. 



MEANS 



[Means for Solving the ProblemJThis invention persons are excellent in absorption 
performance and particulate flow kinesis in view of the above-mentioned problem, An 
antibacterial action outstanding to especially an ammonia production bacillus was 
revealed, there was no fall of absorption performance also in the state where urine was 
absorbed, and this invention was reached as a result of examining a useful antibacterial 
water absorption agent wholeheartedly to an absorbent article used in order to absorb 
urine, blood, body fluid, etc. 

[001 IJThat is, this inventions are an antibacterial water absorption agent of following [1] 
and [2], and an antibacterial absorbent article of [3]. 

[1] An antibacterial water absorption agent in which has an acid radical in a side chain 
and at least some acid radicals exist in a form of quartemary ammonium salt and which 
content of the 4th class nitrogen atom becomes from hydrophilic resin (A) which is 2x10' 
^ - 0.8 mass %. 

[2] An absorbed amount to "^"^ physiological saline (0.9% sodium chloride aqueous 
solution) is a water absorption agent which consists of at least one sort of hydrophilic 
resin of 30 or more g/g, "^"^ At least one sort of hydrophilic resin has an acid radical in a 
side chain, and does 2xl0''^-0.8 mass % content of the 4th class nitrogen atom into "^"^ 
water absorption agent ingredient, "^"^ An antibacterial water absorption agent, wherein an 
absorbed amount after a viable cell equity volume measured by a mixture plate culture 
method after inoculating an ammonia production bacillus into a water absorption agent 
and cultivating for 2 hours having 1/10,000 or less antibacterial action of an early viable 
cell equity volume and holding in "^"^ human urine for 10 hours is 30 or more g/g. 
[3] An antibacterial absorbent article in which an antibacterial water absorption agent the 
above [1] or given in [2] paragraphs has the layer held in fibrous support of absorptivity. 
[0012] 

[Embodiment of the InventionJIn the antibacterial water absorption agent [1] of this 
invention, hydrophilic resin (A) has an acid radical in a side chain, and at least some acid 
radicals exist in the form of quartemary ammonium salt. Therefore, hydrophilic resin (A) 
is the resin which the water absorption capacity which hydrophilic resin has, and the 
antibacterial performance by operation of the acid radical which exists in the form of 
quartemary ammonium salt had. 

[0013]As a suitable example, the basis shown at the following general formula (1) is 
mentioned in the viewpoint of the antibacterial performance of the acid radical which 
exists in the form of quartemary ammonium salt in this hydrophilic resin (A). 
R2 

I 

-X- • [R1-N-R3] ' (1) 
I 

R4 

X ' is the anion group which carried out the covalent bond to the polymer chain in 
hydrophilic resin (A) among [type, Ri - R4 are organic groups, and two bases chosen 
from R1-R4 may join mutually together, and they may form the ring. At least one of Ri - 
R4 is an aliphatic hydrocarbon group of the carbon numbers 5-20. ] 



[0014]That is, at least one of the acid radicals which carried out the covalent bond to the 
polymer chain in this hydrophilic resin (A) is the structure which became group X for 
anion ' of the 4th class ammonium cation, and formed the salt. As X ' , what is necessary 
is just the anion group which carried out the covalent bond to the polymer chain, 
Although there is no restriction in particular, carboxyl anion group-COO ' , sulfonate 
anion group-SOs ' , a sulphate anion group, a phosphoric acid anion group, etc. are 
mentioned, and desirable things are a carboxyl anion group and a sulfonate anion group, 
especially a carboxyl anion group. Ri, R2, R3, and R4 are the viewpoints of antibacterial 
performance, and it is [ at least one ] preferably preferred a hydrocarbon group and that it 
is an aliphatic hydrocarbon group, especially an alkyl group more preferably, and is an 
alkyl group of the carbon numbers 5-20. 

[0015]Hydrophilic resin (A) is a range from which the content of the 4th class nitrogen 
atom usually becomes 2x10'"^ - 0.8 mass %, and at least some acid radicals exist in the 
form of quartemary ammonium salt, converting the content of the acid radical of the form 
of quartemary ammonium salt in this hydrophilic resin (A) into the content of the 4th 
class nitrogen atom to the mass of this resin ~ usually ~ 2x10'"^ - 0.8 mass % ~ desirable 
-- 1x10"^ -0.4 mass % ~ they are 2x10"^ -0.1 mass % especially. 



EXAMPLE 



[ExampleJHereafter, although an example and a comparative example explain this 
invention further, this invention is not limited to these. The effect check test of the 
absorbent article which uses the absorbed amount, the antibacterial effect, and the 
antibacterial water absorption agent of the antibacterial water absorption agent itself was 
measured by the following method. Unless the following in particular sets, % shows mass 
%. 

[0048](1) Absorbed amount : put 1 .0 g of samples into the tea bag made from a nylon net 
of 250 meshes, by pulling up and hanging vertically, perform a drainer for 15 minutes 
and measure increased weight, after dipping this into a superfluous physiological saline 
(0.90% salt solution) for 1 hour and making it absorb. This increased weight was made 
into the absorbed amount. 

[0049](2) Particulate flow kinesis : evaluation of particulate flow kinesis measured the 
angle of repose. Measurement of an angle of repose uses a powder tester (made by 
Hosokawa Micron CORP.), and it is made to flow out of the tip of the glass funnels of the 
attachment set under the sieve on an attached disk, after it puts an adequate amount for a 
sample calmly in a sieve (710 micrometers of openings), carrying out vibration and 
tapping. When the ridgeline of the deposited granular material became a fixed angle, the 
protractor was moved and the angle of repose was searched for so that the outflow of a 
sample might be stopped and the straight part of a protractor might become parallel in the 
ridgeline of the deposited granular material. It means that it is inferior to particulate flow 
kinesis, so that an angle of repose is large. 

[0050](3) The antibacterial test of an antibacterial water absorption agent : carry out 
autoclave sterilization after putting 3.45 g of susceptibility bouillon culture media, and 
150 ml of water into a 300-cc flask and dissolving in it. After making it swell, adding and 
stirring 1.0 g of test samples to this culture medium, Escherichia coli (bacillus number: 



JCM1649) was inoculated so that the early number of strains might serve as a 1x10^ 
individual / ml. Shaking culture of this sample is carried out at 37 "^"^^ it samples in 2 
hours and 10 hours, and a sterilization isotonic sodium chloride solution performs stage 
dilution if needed. After putting this sampling article or 1 ml of dilution articles at a time 
into a sterilization petri dish, 20 ml of agar media are poured out, distributed 
solidification is uniformly carried out on a petri dish, and it cultivates for two days at 37 

It is considered as a viable cell equity volume, carrying out a colony count after 
culture and applying dilution magnification. Viable cell equity volume measurement is 
performed by a mixture plate culture method. The viable cell equity volumes at the time 
of not adding a sample as blank on the other hand, but inoculating only Escherichia coli 
were a 6x10^ individual / ml after a 5x10^ individual / ml, and 10 hours after 2 hours. 
Antibacterial properties were similarly tested about the ammonia production bacillus. In 
this case, the ammonia production bacillus (Providentica rettgeri; bacillus number: 
IFO 13501) was inoculated so that the early number of strains might serve as a 1x10^ 
individual / ml. The viable cell equity volumes at the time of not adding a sample as 
blank on the other hand, but inoculating only an ammonia production bacillus were a 
4x10^ individual / ml after an 8x10^ individual / ml, and 10 hours after 2 hours. 
[0051](4) The absorbed amount after holding in human urine for 10 hours : add 150 ml of 
fresh human urine (urine with which five persons' human urine was mixed), and the 
above-mentioned ammonia production bacillus to a 300-ml beaker, mix to it, and adjust 
solution temperature to 37 1 .0 g of samples are put into the tea bag made from a 
nylon net of 250 meshes, after dipping this into the above-mentioned liquid for 10 hours 
and absorbing and saving it, by pulling up and hanging vertically, a drainer is performed 
for 15 minutes and increased weight is measured. It was considered as the absorbed 
amount after holding this increased weight in human urine for 10 hours. 
[0052](5) effect check test [ of the absorbent article which applied the antibacterial water 
absorption agent ]: ~ creation [ of - absorbent article ]: ~ put the fluff pulp layer of the 
tissue paper of the same size, and basis weight 100 g/m^ on the polyethylene sheet cut out 
in rectangle of 14 cm x 35 cm. Subsequently, 2.94 g of samples are uniformly sprinkled 
on fluff pulp, and also the fluff pulp layer, the tissue paper, and the nonwoven fabric of 
basis weight 100 g/m^ are piled up in this order. A model disposable diaper is created by 
pressing this laminated material for 90 seconds by the pressure of 5 kg/cm^. 
- Offensive odor preventive effect test : make the center section of the model disposable 
diaper which applied the antibacterial water absorption agent add and absorb 80 ml of 
fresh urine, put into a 5-1. wide mouthed bottle, and seal. This is kept for 10 hours within 
the thermostat set as 40 Then, the lid of a wide mouthed bottle is opened within an 
odor free room, a smell is smelled, and odour strength is evaluated in the following six 
steps. Evaluation is carried out by the panelist of ten bad smell decision-capabilities 
confirmed Mino by T&T olfactometry, and calculates average value. 
[0053] 

0: No odor 1 : the smell which can be perceived at last (perception IKI value 
concentration) 

2: it understands what smell it is ~ weak ~ stinking (cognitive IKI value concentration) 
3: smell 4: which can be perceived comfortably ~ strong smell 5: ~ an intense smell 
[0054](6) Performance test: and the absorbed amount which is an absorbent article : the 
model disposable diaper was immersed for 30 minutes into the superfluous physiological 



saline, and it put on the wire gauze after that, and it drained off water for 20 minutes, 
having applied 10 kg of load, increased weight was measured, and it was considered as 
the absorbed amount. 

- The amount of RIWETTO : fill the center section of the model disposable diaper with 
50 ml of artificial urine. Ten sheets of filter papers (10 cm x 10 cm) are put on the center 
section of the disposable diaper in piles in 10 minutes, and 3.5 kg of load is uniformly put 
from on a filter paper. The increased weight of a filter paper is measured in 3 minutes, 
and let this value be the amount of RIWETTO. The dry feeling of a model disposable 
diaper is so good that there are few amounts of RIWETTO. 

The absorbed amount after holding in human urine for 10 hours : Dip a model disposable 
diaper for 10 hours into the 37 "^"^ fresh human urine (urine with which five persons' 
human urine was mixed) which added the ammonia production bacillus, and - 
Absorption, It put on the wire gauze, after saving, it drained off water for 20 minutes, 
having applied 10 kg of load, and it was considered as the absorbed amount after 
measuring increased weight and holding in human urine for 10 hours. 
[0055]The sodium acrylate 76. 6g, the acrylic acid 23 g, the N,N'-methylenebis acrylamide 
0.4g, and 295 g of deionized water were taught to glass reaction vessels with example 1 
capacity of 1 1., and the temperature of contents was kept at 5 stirring and mixing. 
The 1% solution Ig of hydrogen peroxide after it shall flow nitrogen into contents and a 
dissolved oxygen amount shall be 1 ppm or less. Added the 0.2% solution 1.2g and 2 of 
ascorbic acid, and the 2% solution 2.4g of 2'-azobis amidinopropane dihydrochloride, the 
polymerization was made to start, and the hydrous gel-like polymer (1) of 25% of 
hydrophilic resin concentration was obtained by polymerizing for about 5 hours. 
Kneading 400 copies of this hydrous gel-like polymer (1) by a kneader, three copies of 
the 30% methanol / water mixed solutions of didecyl dimethylannmonium carbonate 
(methanol / water ratio = 50/50 mass %) were added, and it kneaded uniformly. After 
carrying out reduced pressure drying of this kneaded material at 90 "^"^ and grinding by a 
pin mill, grain refining was carried out and antibacterial water absorption agent "^"^ was 
obtained so that the particle size of 850-150 microns might be about 95%. The 
performance measurement result of this antibacterial water absorption agent "^"^ is shown 
in Table 1 and 2. 

[0056]In example 2 Example 1, it replaced with the 30% methanol / water mixed solution 
of didecyl dimethylannmonium carbonate, and antibacterial water absorption agent "^"^ 
was obtained like Example 1 except using an equivalent amount of 30% methanol / water 
mixed solutions of didodecyl dimethylannmonium carbonate. The performance 
measurement result of this antibacterial water absorption agent "^"^ is shown in Table 1 
and 2. 

[0057J100 copies of hydrophilic resin ("SANWETTO IM-1000" Sanyo Chemical 
Industries make; bridge construction thing [ of a starch sodium acrylate salt copolymer ]; 
degree % of 70 mol of neutralization) of example 3 marketing was made to absorb 400 
copies of water, and the hydrous gel-like thing was obtained. Three copies of didecyl 
dimethylannmonium carbonate (30% methanol solution) same in this hydrous gel-like 
thing as Example 1 was added, grain refining was dried, ground and carried out after 
kneading and uniformly like Example 1 by the kneader, and antibacterial water 
absorption agent "^"^ was obtained. The performance measurement result of this 
antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 



[0058]Carrying out high speed stirring of 100 copies of hydrophilic resin ("SANWETTO 
IM-5800" Sanyo Chemical Industries make; surface crosslinking type hydrophilic resin 
which carried out surface crosslinking of the 72 mol % neutralization sodium salt of 
bridge construction polyacrylic acid) of example 4 marketing by a home mixer. It added 
little by little, 4.5 copies of the 20% methanol / water mixed solutions of didecyl 
dimethylannmonium carbonate (methanol / water ratio = 50/50 mass %) were mixed 
uniformly, and antibacterial water absorption agent "^"^ was obtained. A mixed 
temperature at this time was 24 The performance measurement result of this 
antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 

[0059]In example 5 Example 4, it replaced with the 20% methanol / water mixed solution 
of didecyl dimethylannmonium carbonate, and antibacterial water absorption agent "^"^ 
was obtained like Example 4 except using an equivalent amount of 20% methanol / water 
mixed solutions of octyl trimethylammonium carbonate. The performance measurement 
result of this antibacterial water absorption agent "^"^ is shown in Table 1 and 2. 
[0060]In Example 6 and seven Examples 4, antibacterial water absorption agent "^"^ and 

were obtained like Example 4 except replacing the addition of didecyl 
dimethylannmonium carbonate (20% methanol / water mixed solution) with 0.45 copy 
(example 6) or nine copies (example 7). The performance measurement result of these 
antibacterial water absorption agents is shown in Table 1 and 2. 

[0061]Between two-layer pulp which is lOOg/m^, at a rate of 60 g/m^, each basis weight 
sprinkled uniformly the antibacterial water absorption agent obtained in the example 
example 1 of an examination, and Examples 3-7, sandwiched it, and pressed it by the 
pressure of 5 kg/cm^. After piling up the polyethylene film on this lower layer and piling 
up a polypropylene nonwoven on the upper layer, the absorbent article was created by 
cutting in size of 14 cm (width) x 35 cm (length). The performance measurement result of 
the absorbent article (a) obtained using antibacterial water absorption agent [ of Example 
1 ] "^"^ and antibacterial water absorption agent [ of Examples 3-7 ] "^"^ - (b), (c), (d), 
(e), and (f) is shown in Table 3. 

[0062] After carrying out reduced pressure drying of the hydrous gel- like polymer (1) 
obtained in comparative example 1 Example 1 at 90 "^"^ and grinding by a pin mill, grain 
refining was carried out and the comparative hydrophilic resin particulate matter <1> was 
obtained so that the particle size of 850-150 microns might be about 95%. The 
performance measurement result of <1> is shown in Table 1 and 2. 
[0063 ]It is shown in Table 1 and 2 by making the comparative examples 2 and 3 
"SANWETTO IM-1000" and the performance measurement resuU of "SANWETTO IM- 
5800" into the comparative example 2 and the comparative example 3. 
[0064]In comparative example 4 Example 4, carrying out high speed stirring of 100 
copies of commercial hydrophilic resin (the Sanyo Chemical Industries make, 
"SANWETTO IM-5800") by a home mixer, spraying addition was carried out, it mixes 
uniformly, nine copies of 10% solution of the benzalkonium chloride was dried, and the 
comparative antibacterial water absorption agent <2> was obtained. Although it was 
going to acquire the most uniform possible dispersion state, generation of some mass 
material was accepted. The performance measurement result of <2> is shown in Table 1 
and 2. 

[0065]In comparative example 5 Example 4, carrying out high speed stirring of 100 
copies of commercial hydrophilic resin (the Sanyo Chemical Industries make. 



"SANWETTO IM-5800") by a home mixer. 4.5 copies of the 20% methanol / water 
mixed solutions of Sept lies trimethylammonium chloride (methanol / water ratio = 50/50 
mass %) were added, it mixed uniformly, and the comparative antibacterial water 
absorption agent <3> was obtained. The performance measurement result of <3> is 
shown in Table 1 and 2. 

[0066]An absorbent article (g), (h), (i), (j), and (k) were obtained like the contents of the 
statement for the example of the example examination of a comparative study using the 
hydrophilic resin particulate matter or the antibacterial water absorption agent of the 
comparative examples 1-5. The performance measurement result of the absorbent article 
of these comparison is shown in Table 3. 
[0067] 
[Table 1] 









laTwifcsi* mmm/m i ) 






(g/g) 


















1 omm^ 


(g/g) 




1 


5 7 


5 


.8X10 


1. 8X10 


3 8 




2 


5 8 


2 


. 0X10' 


9. 5X10 


3 9 


1 m 


3 


6 2 


4 


. 5X10 


1. 5X10 


4 0 


1 M 


4 


5 8 




<5 


<5 


3 8 


1 m 


5 


5 8 


6 


. 2X10' 


5. 5X10' 


3 8 




6 


6 0 


2 


. 3X10' 


3. 3X10' 


3 7 




7 


5 7 




0 


0 


3 8 




1 


5 7 


3 


. 2X10' 


4. 1X10' 


3 8 


1 it 


2 


6 2 


4 


. 8X10' 


5. 4X10' 


4 0 


1 


3 


6 0 


2 


. 1X10' 


3. 0X10' 


3 7 


1 ^^j 


4 


5 1 


8 


. 5X10' 


7. 1X10' 


4 4 




5 


5 3 


2 


. 3X10 


1. 2X10 


4 7 



[0068] 
[Table 2] 







AStf 1 Olt 1 








1 






1 O^M^ 


(g/g) 1 

1 


1 


1 


4. 9X10' 


2. 8X10' 


54 1 


1 


2 


5. 8X10' 


6. 5X10' 


5 6 1 


1 % 


3 


2. 3X10' 


8. 4X10 


n o 1 

b o 1 


1 M 


4 


<5 


<5 


5 7 1 




5 


7. 8X10' 


9. 5X10' 


5 6 1 




6 


4. 1X10' 


1 . 8X10' 


5 3 1 




7 


0 


0 


5 7 1 




1 


6. 3X10* 


5. 5X10' 


9 R 1 

^ O 1 


1 \t 


2 


7. 7X10* 


8. 4X10' 


2 6 1 


1 Wi 


3 


7. 5X10' 


8. 3X10' 


3 4 1 


1 ^^J 


4 


5. 8X10* 


2. 2X10' 


2 9 1 




5 


1. 6X10' 


3. 8X10' 


4 2 1 



[0069] 
[Table 3] 



1 Mtt 








AStf 1 01^ 1 


1 msx 


(g/t!t) 


(g) 




ffi^OM* 1 










(g/g) 1 


1 1 a 


4 6 0 


0. 3 


1. 6 


4 5 0 1 


1 tt 1 b 


4 9 0 


0. 2 


1. 2 


4 8 5 1 


1 1^ 1 c 


4 7 0 


0. 3 


1. 4 


4 6 0 1 


1 ^?tJ 1 d 


4 7 5 


0. 2 


1. 8 


4 7 0 1 


1 1 e 


4 7 5 


0. 2 


2. 0 


4 5 0 1 


1 1 f 


4 7 0 


0. 1 


0. 8 


4 7 0 1 


1 it 1 g 


4 8 5 


0. 3 


4. 4 


3 9 0 1 


1 ti^ 1 h 


4 8 5 


0. 5 


4. 6 


3 7 0 1 


\m i 


4 7 5 


0. 4 


4. 1 


4 0 0 1 


1 1^ 1 j 


4 6 5 


0. 8 


3. 2 


3 9 5 1 


1 ^^J 1 k 


4 7 0 


0. 5 


2. 4 


4 3 5 1 



[Translation done.] 



